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446 Eisenhower Lane North
Stantec Lombard IL 60148

Tel (630) 792-1680
Fax. (630) 792-1691

VIA FEDEX OVERNIGHT

October 2, 2008

Mr. Timothy Drexler

EPA Project Coordinator, Mail Code SR-6J
U.S. EPA Region 5

77 W Jackson Boulevard

Chicago, lllinois 60604-3590

Mr. Thomas Williams

State Project Coordinator

lllinois Environmental Protection Agency

Remedial Project Management Section

NPL Unit-Bureau of Land

1021 North Grand Avenue East

P.O. Box 19276 |
Springfield, lllinois 62794-9276

RE: Hamilton Sundstrand Corporation's Remedial Action Work Plan pursuént to Consent'
Decree, Civil Action No. 08 C 50129

Dear Mr. Drexler and Mr. Williams:

On behalf of Hamilton Sundstrand Corporation (HS) in accordance with certain requirements set
forth in Consent Decree, Civil Action No. 08 C 50129 (CD), Stantec Consulting (Stantec) is
submitting the Remedial Action Work Plan documents to the United States Environmental
Protection Agency (USEPA) and the lllinois Environmental Protection Agency (IEPA).

This submittal of the Remedial Action Work Plan is made in accordance with Section VI, paragraph
11 of the CD and Section lll of the Statement of Work (SOW) and consistent with Section IV of the
SOW. The Remedial Action Work Plan includes the following supporting plans as Appendices:

Groundwater Monitoring Plan (Appendix 1);
Construction Quality Assurance Plan (Appendix L);
Health and Safety Plan (Appendix M); and the
Contingency Plan (Appendix N).

Per discussion in the meeting of September 30, 2008 between USEPA, |IEPA, HS and Stantec, HS
plans to continue its Remedial Action (RA) obligations by submitting an Addendum to the previously
approved Remedial Design (RD) Quality Assurance Project Plan (QAPP) for review by USEPA, with
opportunity for review and comment by IEPA. The Addendum will discuss those activities required
for the RA that were not addressed in the RD QAPP. HS and Stantec would like to request that a
meeting with the USEPA QAPP review team and IEPA be scheduled for on or around October 17,
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2008 to discuss the content of the Addendum, which may facilitate review of and expedite approval
of the document.

Expedited review and approval of the QAPP Addendum is requested based on the intent of HS to
complete Phase | activities prior to Jan 2009. This schedule is predicated on the on-going
decommissioning and demolition schedule of HS for the western portion of the building in 2009. If
Phase | activities cannot be completed prior to January 2009, they will be unable to be completed
until July 2009 or later because the proposed investigation activities will occur in the portion of the
Facility to be demolished.

We look forward to meeting with the Agencies in the near future, and to your approval of these
plans. Please call me at 630-792-1680 to discuss scheduling of the meeting to discuss the QAPP
Addendum, or if you have any questions.

Sincerely,
Stantec Consulting

Keith T. Wilcoxson, P.G., CHMM
Managing Principal Geologist

Enclosures: Remedial Action Work Plan
Electronic Deliverable of Enclosures on CD

cc.  Mr. Scott Moyer, HS/UTC
Ms. Victoria Haines, HS (electronic deliverable only)
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1.0  INTRODUCTION

This document provides the work plan for completing the Remedial Action for sourc
control for the Area 9/10 portion of the Southeast Rockford Groundwater
Contamination Superfund site (SER) (CERCLIS ID No. ILD981000417) located in the
City of Rockford, Winnebago County, lllinois (Figure Y1).

Hamilton Sundstrand Corporation (HS) entered into a Consent Decree (CD) with the
United States Environmental Protection Agency (USEPA) on September 2, 2008 for
the completion of Remedial Action (RA) for source control for Area 9/10. Preparation
of the Remedial Action Work Plan (RAWP) was specified as part of the Statement of
Work (SOW) associated with the RA.

Stantec Consulting Corporation (Stantec) was selected as the Supervising Contractor
by HS in a letter to USEPA and the lilinois Environmental Protection Agency (IEPA)
dated July 10, 2008 (the letter). HS based this selection on the experience and
technical expertise provided by Stantec, which is detailed in the letter, and the fact
that Stantec (formerly SECOR International Inc.) served as Supervising Contractor for
the approved Remedial Design (RD) activities. The initial formulation of the HS RA
project team was also discussed in the letter.

1.1 Purpose of the Remedial Action Work Plan

The purpose of the RAWP is to describe the performance of the RA at Area 9/10 of
the SER, including a detailed description of currently planned remediation and
construction activities and a project schedule of major activities and deliverables
submissions during the course of the RA. This RAWP is being submitted in
accordance with the timetable set forth in Section V of the SOW.

The selected remedy consists of air sparging (AS) and soil vapor extraction (SVE) to
address impacted groundwater (referred to as leachate in the Record of Decision) at
the Hamilton Sundstrand Plant #1 facility within Area 9/10. The remedy is described
in the June 11, 2002 Record of Decision (ROD) for Operable Unit Three (OU-3)
Source Control. In addition, soil identified as source material at the Outside Container
Storage Area (OSA) will be excavated and disposed offsite and limited groundwater
biological enhancement will be performed at this location. Limited excavation is also
anticipated for two areas in the Loading Dock, which will be investigated as part of the
RAWP activities.

Summaries of the selected remediation alternatives, air treatment, the excavation and
disposal of impacted material from the OSA and Loading Dock, and the SWMU and
groundwater source area investigation, are provided in Sections 2 through 6,
respectively.

02072 08r01 RA Work Plan 1
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1.2 Site Background

1.21 Site Description

Area 9/10 (Area) is an industrial area located within the southeast portion of the City
of Rockford, Winnebago County, lllinois. The Area is bounded by Eleventh Street on
the east, Twenty-Third Avenue on the north, Harrison Avenue on the south, and Sixth

Street on the west. HS was the only potentially responsible party identified by the
IEPA for Area 9/10.

The HS Piant #1 facility (the facility) is located within Area 9/10. The facility is a
generally rectangular area of approximately 13 acres and encompasses roughly the
northeast quadrant of Area 9/10. The Area 9/10 and HS facility locations are shown
on Figure Y1. The address of the facility is 2421 Eleventh Street. The facility is in
Section 36 of Township 44 north, Range 1 east, of Rockford Township in Winnebago
County. The facility is bounded on the north by 23rd Avenue and former Mid-States
Industrial (2401 Eleventh Street), on the south by the former Nylint/DRB property
(2525 Eleventh Street) and the Rockford Products Parking lot, to the west by 9th
Street, and on the east by 11th Street. The facility utilities and property boundary for
HS Plant #1 are shown on Figure Y2,

The SER consists of three Operable Units, each with a corresponding ROD.
Operable Unit One (Drinking Water Operable Unit) provided some area residents with
a safe drinking water supply by connecting 283 homes to the city water supply.
Operable Unit Two (Groundwater Operable Unit) addressed the area-wide
groundwater contamination. An additional 264 homes were connected to the city
water supply and a remedial investigation (Rl) was conducted to characterize the
nature and extent of the groundwater contamination and to provide information on
source areas responsible for contamination. This operable unit identified four source
areas (Areas 4, 7, 9/10, and 11).

Operable Unit Three (Source Control Operable Unit) began as a State lead action to
select remedies for each of the source areas. Based on the field investigation
activities conducted by the IEPA at each of the areas, the USEPA and IEPA
developed cleanup alternatives and selected remedies summarized in the May 2002
Source Control Remedies ROD. On January 13, 2003, the Region 5 Superfund
Division Director issued an Administrative Order on Consent signed by Hamilton
Sundstrand. The Administrative Order on Consent required HS to perform a RD at
the Site to attain ROD objectives. HS has fully satisfied its obligations under this
Administrative Order on Consent. Based upon the completed 100% RD, the selected
technologies described in the ROD include, but are not limited to, SVE, enhanced air
sparging in the shaliow groundwater regime (leachate), and creation of a groundwater
management zone (GMZ) within the Site. The term leachate is defined as water that
passed through waste and contains elevated concentrations of contaminants through
dissolution of contaminants present in the waste.

02072 08r01 RA Work Plan 2
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1.2.2 HS Plant # 1 Facility Constituents of Concern

The HS Plant #1 facility was identified during the RI, performed by Camp Dressek &
McKee (CDM) for IEPA, and the Pre-Design Investigation (PDI), undertaken by H
as containing groundwater impacted with VOCs above the Preliminary Remediation
Goals (PRGs) identified in the ROD. The compounds detected at concentrations
above the PRGs are referred to as constituents of concern (COCs). A network of 28
monitoring wells was established at the facility during the PDI. The monitoring well
locations and topography (monitoring well ground surface elevations) are shown on
Figure Y3. :

The PRGs were based on 35 IAC Part 620 Groundwater Quality Class | groundwater,
35 IAC Part 742 Tiered Approach to Corrective Action Objectives (TACO), and
USEPA maximum contaminant level (MCL) regulations. The groundwater COCs
were identified as 1,1-dichloroethene (1,1-DCE); 1,2-dichloroethane (1,2-DCA); 1,2-
dichloroethene  (1,2-DCE); ethylbenzene; tetrachloroethene (PCE); 1,1,1-
trichloroethane (1,1,1 TCA), 1,1,2-trichloroethane (1,1,2 TCA); trichloroethene (TCE);
and vinyl chloride (VC), as agreed upon with USEPA and IEPA. The historical
groundwater analytical results from the western portion of the building are shown on
Figure Y4.

The soil COCs for Area 9/10 were identified as: 1,1-DCE; methylene chloride (MC)
(possible laboratory artifact); PCE; 1,1,1 TCA; 1,1,2 TCA; and TCE as agreed upon
with USEPA and |IEPA.

The following sections describe the Site conditions considered in the selection and
evaluation of the preferred remedy.

1.2.3 Hydrogeological Setting

The geological profile encountered at the facility generally consists of surface
pavement (asphalt, concrete pad, or concrete floor slab) with a gravel fill subbase
from ground surface to one to two feet below ground surface (bgs), underlain by silty
clay to a depth of four to eight feet bgs, which is underlain by poorly to well graded
sand (predominantly fine to medium sand) with some gravelly units to below the
maximum depth of the borings at the facility (140 feet).

The sand and gravel has been reported to extend to a depth of 230 to 250 feet bgs in
the vicinity of Area 9/10. This glacial outwash is identified as the Mackinaw Member
of the Henry Formation. Bedrock encountered in borings/wells in the area is part of
the Ordovician period Ancell Group (sandstone) of the Paleozoic era (CDM, Remedial
Investigation Report, Southeast Rockford Groundwater Contamination Study, 1995).

The vadose zone extends within the sand to a depth of approximately 30 to 35 feet
bgs. Within the vadose zone sand there is a discontinuous one to four feet thick silt
layer at approximately 18 to 23 feet bgs which was identified in the OSA. This layer
was observed only in a limited area in the northwest portion of the Site. No other
substantive or continuous fine grained layers or lenses were documented during the
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PDI investigation activities. At depth within the aquifer some coarser grained
sand and sandy gravel units were observed.

The uppermost aquifer at the Site is the sand and gravel aquifer. The potentiometr
surface level ranged between 30 and 33 feet bgs over the period May 2005 to
February 2007. This level varies somewhat seasonally and appears to mirror the
general rainfall pattern of the area. The average water level depth was approximately
32 feet bgs. The aquifer is greater than 100 feet in thickness at the Site. Recent data
indicates the groundwater flow is to the west-southwest at a gradient of approximately
0.0008 feet per foot (ft/ft) (0.6 ft / 715 ft in March 2006) toward the Rock River.

The hydraulic conductivity of the sand aquifer has been estimated to be approximately
1.22 x 10 centimeters per second (cm/sec)(CDM, Focused Feasibility Study [FFS],
2000). The aquifer porosity was assumed to be 0.25 and the gradient 0.0066 ft/ft in
the FFS. Using this hydraulic conductivity value and average porosity with the more
recent hydraulic gradient data, it is estimated that the average linear velocity (also
referred to as groundwater seepage velocity) is approximately 4 feet per year, but
may have varied historically.

1.2.4 Extent of Soil Impacts

The initial RI activities completed by CDM in Area 9/10 consisted of soil gas samples
and limited soil sampling. A more comprehensive Pre-Design Investigation consisting
of 38 soil borings across the Site, including adjacent properties and public right of
ways, was completed by HS in 2003 and 2004. This effort identified three areas of
soils which exceed the PRG (and TACO) remediation objectives (ROs). These areas
were the OSA, the loading dock and former container storage area, and the western
part of the South Alley. The ROD requires that source material be addressed.

Soil in the OSA may be considered source material. Concentrations of 1,1,1-TCA,
1,1-DCE, PCE, TCE, mercury, cadmium, and lead were detected in samples S1
through S8 above ROs. A number of the constituents were found in only relatively
shallow soil (less than 8 feet bgs). PCE and cadmium were the only constituents
detected above ROs in deeper soils. These metals are not COCs as defined in the
ROD. However, the OSA is also subject to RCRA regulations, and these metals are
of concern from this perspective.

Per the Pre-Design Investigation Report (SECOR, 2006), soil concentrations at two
boring locations (S12 and SMW-15) in the Loading Dock area may be considered
source material. The elevated concentrations were all in the shallow soil sample
intervals at these locations. There were no RO exceedances in the deeper soil
samples analyzed at these locations and the impact is believed to be limited vertically.
Impacted soil in the loading dock area will be addressed. This area is presently
covered with asphalt.

There was a soil PCE RO exceedance at the SMW-5 location (5 to 7 feet) southwest

of the HS Plant #1 building. There was, however, no PCE detected in the deep soil
sample at this location. This area is not considered source material. This location is,
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however, adjacent to the treatment zone of the air sparge and soil vapor e
system in the South Alley.

The Volatile Organic Compound (VOC) impacted soil at the OSA is a 65 foot by
foot area of approximately 3,300 square feet. HS plans to address these soils by
excavation with offsite soil disposal. The impacted soil is primarily in the soil column
from ground surface to six feet in depth. The total estimated in place quantity of
impacted soil at the OSA is 5§50 cubic yards (850 tons). Figure Y4 illustrates the
lateral extent of soil impact above ROs at the OSA. A work plan for the excavation of
the source material at the OSA was submitted to USEPA dated April 27, 2005 and
was approved with modification on August 15, 2005. This work plan was
subsequently added to the RD Final Design (100% Design).

Soil in the OSA may be considered source material.

1.3 Document Overview

The purpose of this document is to describe the performance of the RA at Area 9/10
of the SER,including a detailed description of currently planned remediation and

construction activities.

Key components of the RA Work Plan as defined in this document include:

Section 2 - Air Sparge System pilot test data review, basis of design, well
design, piping, and equipment for the treatment area in the western
portion of the South Alley is discussed in Section 2 of this document;

Section 3 - Soil Vapor Extraction system pilot test data review, basis of
design, well design, piping, and equipment for a capture zone for the air
sparge injected air in the western portion of the South Alley is discussed
in Section 3 of this document;

Section 4 - Extracted air treatment basis of design for granular activated
carbon and system controls equipment is discussed in Section 4 of this
document;

Section 5 - OSA groundwater attenuation enhancement for material
placement, pre-placement monitoring and post-placement monitoring is
discussed in Section 5 of this document; OSA soil excavation including
necessary well abandonment, waste characterization, excavation,
loading, transport, offsite disposal of source material, backfill, cap
placement, and loading dock soil remediation is also discussed in
Section 5;

Section 6 - SWMU and groundwater source area investigation activities
are discussed in Section 6 of this document;
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This RA Work Plan also includes the following elements:

e

. . . Stantec

Section 7 - Supplemental investigation and remediation that
required in addition to the approved investigation and remediati
discussed in Section 7 of this document;

Section 8 - Overall assessment of the facility groundwater conditions is
discussed in Section 8 of this document;

Section 9 - Institutional controls for a facility groundwater use restriction
(inctuding development of a GMZ), commercial/industrial land use
restriction, and an engineered barrier at the OSA are discussed in
Section 9 of this document;

Section 10 - Minimization of impacts to the public and the environment
are discussed in Section 10 of this document;

Section 11 - Methods of satisfying permit requirements are provided in
Section 11 of this document;

Section 12 - Schedule for required activities and submissions is provided
in Section 12 of this document; and

Section 13 - The additional documents and plans that compose the
RAWP are summarized in Section 13 of this document. These include
the Construction Quality Assurance Plan (CQAP), the Health and Safety
Plan, the Groundwater Monitoring Plan, and the Contingency Plan, as
outlined in the SOW and required in the ROD. These documents are
submitted to the USEPA for review and approval.

A schedule for completion of the RA construction activities;

A method for selection of the contractor;

Methods for satisfying permitting requirements;
A methodology for implementation of the Contingency Plan;

The tentative formulation of the RA team (including, but not limited to, the
Supervising Contractor);

A methodology for implementation of the Construction Quality Assurance
Plan;

Procedures and plans for the decontamination of equipment and the
disposal of contaminated materials; and

The approved Remedial Action Process Flow Diagram.
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2.0 AIR SPARGE REMEDIATION SYSTEM

Air sparging is a proven in-situ remedial technology for VOCs that consists of injectin
air into the formation below the water table. The injected air transfers volatile organic
compounds from the dissolved phase to the vapor phase. The air sparging system
will be coupled with a SVE system. The SVE system is designed to remove the vapor
phase VOCs generated by the air sparge process from the subsurface. The
remediation system is designed to treat dissolved phase chlorinated solvent impacts
located in the western portion of the South Alley of the Site and to also serve as a
remediation barrier to mitigate potential future impacts as a result of contaminate
migration.

2.1 Pilot Test Review

An air sparge pilot test was performed on one well and 15 AS and SVE monitoring
points in the OSA area over the period of December 9-11, 2003. The test used a
helium tracer to confirm the radius of influence (ROI) of the injected air. Air was
injected at a depth of 43 feet below ground surface (bgs) (8 to 10 feet below the water
table surface) at an air injection rate of 44 to 48 actual cubic feet per minute (acfm).
The pilot test data indicated a zone of influence (ZOIl) of 20 feet from the injection
point. The final air sparge system design is based upon the results of the pifot study
and is believed to be scalable to the planned treatment area located in the western
portion of the South Alley based upon the relatively consistent geology observed in
soil borings. The pilot test results indicated that AS is a viable technology for the
treatment of the dissolved phase impacts at the Site. The pilot test results provided
the following air sparge system design parameters:

. Radius of Influence — as measured by vacuum/pressure readings;
o Zone of Influence — air sparge; and
° Air injection flow rate.

Complete pilot test results can be found in the Pilot Test Summary Report dated
October 1, 2004 and submitted to the USEPA.

2.2  Air Sparge Treatment Area

The planned AS system design consists of 15 air sparge wells. The treatment area is
located in the western portion of the South Alley and is approximately 450 feet long by
30 feet wide. The length of the treatment area was determined from groundwater
analytical results from the PDI activities. For groundwater, a concentration more than
two orders of magnitude above the PRG/MCL for Class | groundwater was used as
the criteria for designation as source material for treatment.

The width of the treatment area is defined by the design ZOI of the air sparge system.

The pilot test results indicated that a ZOl of 20 feet was possible and therefore the AS
wells have been designed with a 15 foot ROl to be conservative. The location of the
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AS treatment zone area and well locations are shown on Figures Y4 and YS5,
respectively.

2.3  Air Sparge Final Design

The 15 air sparge wells will be divided into three banks of five wells. Each bank of
five wells will act as an independent treatment cell. The treatment cells will operate
successively utilizing a timing relay and air solencid valves.

Sparge injection pressure was calculated assuming a 17 feet treatment zone depth,
0.2 pounds per square inch (psi) air entry pressure for the filter pack, and 0.2 psi air
entry pressure for the formation. Line losses due to friction were calculated using the
Darcy-Weisbach equation. The design calculations and assumptions used are
provided in Appendix A.

Each cell will initially receive a four hour long pulse of air at a flow rate of 20 cubic feet
per minute (cfm), which was determined based upon the standard design model
described in the United States Air Force (USAF) manual dated June 3, 2002 titled Air
Sparging Design Paradigm. The pulse time may be adjusted based upon evaluation
of the initial removal results. The total air sparge design flow rate per cell is 100 cfm.
The minimum air sparge injection pressure to overcome the hydrostatic pressure is
estimated to be 10.38 psi. The value includes an additional five feet of hydrostatic
head to allow for higher than average water table levels.

The initial sparge period of four hours per cell was adopted based on design
examples detailed in the USAF manual “Air Sparging Design Paradigm”. The sparge
air will be supplied by a Reitschle model DTB (06) 180 MACRO, 15 horsepower (hp),
rotary vane compressor or equivalent. The compressor specifications and
performance curves are provided in Appendix B.

2.3.1 Injection Well Design

The design calculations assume a treatment zone depth of 17 feet. The depth to
groundwater is approximately 33 feet bgs [elevation 695 feet above mean sea level
(MSL)]. The air sparge injection wells will have a screened interval of two feet. The
bottom of the treatment zone is assumed to be at the top of the injection well screen
at a depth of approximately 50 feet bgs. The depth of the injection wells will be 17
feet below the typical groundwater level for a total depth of approximately 52 feet bgs.
The injection wells will be constructed with 1.5 inch diameter, 0.010 slot 304 stainless
steel (SS) well screen, 304 SS riser, with schedule 40 polyvinyl chloride (PVC) riser
above the water table. The wells will be installed using 8 inch (or greater) hollow stem
augers or sonic drilling methods. The filter pack will be red flint #3545 (or equivalent)
and extend 12 inches above the screen. A 12 inch sugar sand filter collar will be
placed above the filter pack. The annular space of the sparge wells will be sealed
using bentonite chips (or pellets) hydrated in place. The bentonite seal will extend
three feet above the filter collar. Bentonite/cement grout (94% cement) will be used to
seal the remainder of the bore hole to a depth of 42 inches bgs. At the 42 inch level,
a PVC Tee will be connected to the riser and to the pressurized air supply line. A ball
valve will be placed in line to regulate flow to the sparge well. Liquid filled pressure
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gauges and sampling ports will be installed on each well head. Constxuction
diagrams for the air sparge wells and the well vaults are shown on Figures Yo\and
M2, respectively.

2.3.2 Equipment, Conveyance Piping, and Manifold
The air supply lines coming off the main header will be equipped with the following:

Brass gate valve;

Timer controlled solenoid valve;

Dwyer model UV-C112 rotometer,;

Liquid filled 0-30 psi pressure gauge;
4-20 mA output pressure transducer; and
PVC ball valve.

The brass gate valve will control air flow to the well. Air flow will be monitored using
the rotometer. The solenoid valves will allow air flow to the sparge wells based upon
timer relay programming. The timer relays will be incorporated in a programmable
logic controller (PLC) allowing sequential air flow to each treatment cell. The liquid
filled pressure gauges will allow visual monitoring of line pressure. The pressure
transducers will aliow remote monitoring of the line pressure using telemetry. The
PVC ball valve will be used for gross flow adjustments and for cutting off air flow
completely.

The air supply line coming off the compressor effluent will be equipped with the
following:

Pressure relief valve;

High pressure switch;

Low pressure switch;

Flow meter;

Temperature gauge;

Liquid filled pressure gauge;

4-20 mA output pressure transducer;
Ball valve; and

Bleed valve.

The pressure relief valve is a safety mechanism. The valve will open at a preset
pressure to avoid over-pressurizing the sparge wells. The high and low pressure
switches will shut down the system in the event of a high or low pressure condition.
The pressure switches will be connected to the telemetry system allowing for remote
monitoring of alarm conditions. The flow meter will be an averaging pitot type flow
meter which will be used to monitor total air flow from the compressor. The
temperature gauge will be used to monitor the temperature of the air to the sparge
wells. The liquid filled pressure gauge will monitor overall air pressure in the supply
line. The pressure transducers will allow remote monitoring via telemetry of line
pressure. The ball valve will regulate flow to the manifold. The bleed valve will be
used to reduce air flow and air pressure. A piping and instrumentation diagram
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legend is provided as Figure P1. A diagram of the air sparge wells, process flo
the instrumentation of the air sparge supply lines is provided as Figure P2.

The air sparge system conveyance piping will be constructed of 1.5-inch standa
dimension ratio (SDR) 11 high density polyethylene (HDPE). The air sparge manifold
main header will be constructed of 2-inch diameter schedule 40 galvanized steel pipe.
The individual air supply lines will be constructed of 1.5-inch schedule 40 galvanized
steel, 1.5-inch diameter schedule 40 PVC, and 1.5-inch SDR 11 HDPE. Figure P2
also shows the air sparge manifold layout and instrumentation. Figure M2 provides
details of the air sparge piping manifold.

The air sparge system will be located in the northwest portion of the existing water
tank building in the South Alley area. The layout of the AS system is shown on Figure
M1.
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3.0 SOIL VAPOR EXTRACTION REMEDIATION SYSTEM

The SVE remediation system is designed to capture chlorinated volatile organ
compounds (CVOCs) in the vapor phase which have been volatilized by the air
sparging activities. There were seven borings/wells completed in the western portion
of the South Aliey during the PDI activities. Only one of these locations exhibited
CVOCs in soil above ROs (SMW-5). Therefore significant concentrations of CVOCs
from the soils in the area aside from those liberated by the AS process are not
anticipated. The SVE system is designed to remove the vapor phase CVOCs
generated by the air sparge process from the subsurface.

3.1 Pilot Test Review

The SVE system design is also based upon the results of a pilot test conducted in the
OSA over the period of November 17-18, 2003. Based on soil boring observations,
the geology is relatively consistent across the Facility; therefore, the pilot test results
are considered representative of the treatment area located in the western portion of
the South Alley. The pilot test resuits indicated that SVE is a viable technology for the
capture of contaminants liberated as a result of air sparge activities. The pilot test
results provided the following design parameters:

. Radius of Influence — vacuum;
° Vapor extraction flow rate; and
o Soil permeability to air flow.

The complete SVE pilot test results can be found in the Pilot Test Summary Report
dated October 1, 2004 and submitted to USEPA.

3.2  Soil Vapor Extraction Treatment Area

The six SVE wells will be divided into three banks of two wells. Each bank of two
wells will act as an independent treatment cell. The SVE banks will operate
sequentially in concert with the air sparge banks under the control of a timing relay
and air solenoid valves. The approximate location of the SVE treatment zone area
and well locations are shown on Figures Y4 and Y5, respectively.

3.3  Soil Vapor Extraction System Final Design

The six SVE wells are based upon a design ROl of 50 feet. The extrapolated RO
from the pilot test data was 60 feet. A 50 foot ROl was used in the design
calculations as a safety factor. The actual SVE ROl may be greater due to a design
vacuum of 60 inches of water (H,0). The actual SVE ROI will be measured once the
system is fully operational. Line friction losses were calculated for the SVE system
and factored into the sizing of the blower.

The SVE vacuum pressure and flow rate was determined by extrapolating the results
of the SVE pilot test. The pilot test achieved 76 acfm at 20 inches of water using a 2
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hp regenerative blower. The SVE step test data was extrapolated for the r
design. The SVE system design calculations, assumptions, and pipe friction\Joss
calculations using the Darcy-Weisbach equation are provided in Appendix C. A larger
regenerative blower capable of achieving 200 acfm at 60 inches of water is specifie
The specified vacuum blower is a Reitschle Bora Model SAP 380, 6.4 hp
regenerative, side channel blower (or equivalent). The blower specifications and
performance curves are provided in Appendix D. Each cell will initially receive five
hour pulses of suction depending on the air sparge duration. The pulse duration may
be adjusted based upon the evaluation of the initial results.

3.3.1 Extraction Well Design

The extraction well design will consist of a 10 foot section of 4-inch diameter, 0.010
slot PVC well screen connected to 4-inch diameter PVC riser. The depth to
groundwater in the treatment area is typically 33 feet bgs. The screened interval of
the extraction well will terminate three feet above the average water table level to
reduce the effect of groundwater mounding and potential masking of the extraction
well screen. The exact screened interval will be determined during installation. The
wells will be installed using 8-inch or larger hollow stem augers or sonic drilling
technology. The filter pack will be red flint #3545 filter sand pack (or equivalent) and
will extend 12 inches above the screened interval. A 12-inch sugar sand filter collar
will be placed above the filter pack. The SVE wells will be sealed using bentonite
chips (or pellets) hydrated in place. The bentonite seal will extend three feet above
the filter pack. Bentonite/cement grout (94% cement) will be used for the remainder
of the bore hole to a depth of 42 inches bgs. Atthe 42 inch level, a PVC Tee will be
connected to the riser and to the extraction line. A ball valve will be placed in line to
regulate flow from the extraction well. The well head will have liquid filled vacuum
gauges and sampling/monitoring ports installed. Construction diagrams for the SVE
wells and well vaults are provided on Figures Y6 and M2, respectively.

3.3.2 Equipment, Conveyance Piping, and Manifold

The vacuum lines coming off the main header will be equipped with the following
equipment:

Brass gate valve;

PVC ball valve;

Timer controlled solenoid valve;

Actuated make-up air valve;

12 inch long, 2 inch diameter clear PVC sight gauge;
Liquid filled 0-80 inch water vacuum gauge;

4-20 mA output pressure transducer; and

3/8-inch brass ball valve for monitoring.

The brass gate valve will control vacuum and air flow from the well. Air flow will be
monitored using a self averaging pitot tube inserted into the sampling port. Velocity
and static pressures will be measured with a magnehelic gauge and converted into
flow rate. The PVC ball valve is used for gross flow and vacuum adjustments and for
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shutting the well off completely. The solenoid valves will open the extraction
vacuum based upon timer programming. The timer will be programmed to
vacuum to each treatment cell sequentially. Using the telemetry system, the actuated
make-up air valve will allow remote adjustments to line vacuum. The PVC sig
gauge will allow for external monitoring of groundwater or condensate. The liquid
filled gauges will provide visual monitoring of line vacuum. The pressure transducers
will allow remote monitoring via telemetry of line vacuum. The 3/8-inch ball valve will
be used as a sampling port and flow monitoring point.

The extraction air line coming into and out of the vacuum blower will be equipped with
the following:

Vacuum relief valve;

Self averaging pitot tube flow meter;
Temperature gauge;

Liquid filled vacuum gauge;

Ball valve; and

Make up air valve.

The vacuum relief valve is a mechanical valve that will open at a preset pressure in
the event of a high vacuum condition to avoid high vacuum conditions which could
potentially damage the blower. The flow meter will be an averaging pitot type flow
meter which will be used to monitor total air flow from the vacuum blower effluent.
The temperature gauge will be used to monitor the temperature of the vacuum blower
effluent. The liquid filled pressure gauge will monitor vacuum pressure at the blower
influent. The ball valve will regulate flow to the manifold. The make up air valve will
be used to supply ambient air to reduce vacuum at the manifold.

The SVE system conveyance piping will be constructed of 2-inch SDR 11 HDPE. The
SVE manifold main header will be constructed of 3-inch diameter schedule 40 PVC
pipe and fittings. The individual vacuum lines will be constructed of 2-inch diameter
schedule 40 PVC, and 2-inch SDR 11 HDPE. Figure P2 shows the SVE system
manifold layout, process flow, and instrumentation. Figure M2 shows the details of
the SVE piping manifold. The SVE system will be housed within the existing water
tank building. The SVE system layout within the building is shown on Figure M1.

34 Air and Water Separation

Entrained water vapor in the vacuum lines will be removed and collected by an
air/'water separator. The air/water separator specifications will be matched to the
vacuum and flow rate of the regenerative blower. The air/water separator will contain
automatic level controls with redundant high-high alarms. The level controls will be
housed in a stilling well attached to the side of the air/water separator. The air/water
separator system will be designed to automatically gravity discharge to an air sparge
well in the event of a high level condition.
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4.0 EXTRACTED AIR TREATMENT AND OPERATION

4.1 Vapor Phase Treatment

The vapor phase treatment system will consist of two granular activated carbon
(GAC) units plumbed in series and designated the primary and secondary units. The
secondary carbon unit will act as a back up in the event CVOC breakthrough occurs
at the primary unit. Once breakthrough is observed, flow will be redirected such that
the secondary unit will become the primary unit and the original primary unit will be
changed out and become the secondary unit. Each unit will be a Carbonair GPC 20R
containing 2,000 pounds (lbs) of GAC designed for vapor phase adsorption (or
equivalent). Technical specifications of the air treatment system are provided in
Appendix E. The carbon units will be connected using flexible hose and quick
disconnect fittings to facilitate installation, unit change out, and removal. Air
discharge sampling ports will be installed before and between the carbon units, and at
the discharge. Due to the operating nature of AS/SVE systems where there are
higher initial CVOC concentrations in the soil vapor that decrease with time, it is
anticipated that the carbon units will be utilized primarily only during the initial phase
of system operation. The carbon units will be taken off line once effluent CVOC
concentrations no longer exceed permit required conditions. The layout of the GAC
units within the treatment building is shown on Figure M1.

4.2 Electrical Requirements

Calculations were performed to determine if there was a potential need to use
explosion proof controls, equipment, and wiring in the equipment building. The
maximum concentration of flammable CVOCs in the extracted vapor stream was
calculated using the groundwater data collected from monitoring wells located in the
treatment area. The groundwater data used was from the November 17, 2004
sampling event. Soil CVOC analytical concentrations from soil samples taken during
the PDI from within the treatment area were either below the method detection limit or
at trace levels. Therefore, the anticipated maximum potential CVOC vapor
concentrations produced by the AS/SVE system are based upon dissolved phase
groundwater concentrations only. To determine the estimated maximum potential
vapor concentrations, calculations were made using Henry's Law equilibrium
constants to estimate the highest CVOC concentrations across the treatment area.
Average CVOC concentrations in the extracted air were also estimated using the
same method.

The results show that the maximum vapor concentration anticipated at the Facility is
8,360 parts per million by volume (ppmv) and over 39% of these vapors would be
1,1,1-TCA. Using this maximum vapor concentration (which is the most
conservative), the highest concentration of flammable CVOCs in the extracted vapors
is not anticipated to exceed 11% of the lower explosive limit (LEL) for 1,1,1-TCA.
Based on these calculations, explosion proof controls including equipment and wiring
for the AS/SVE system at the Site are not necessary. The soil vapor (flammable,
maximum, and average) CVOC loading calculations are provided in Appendix F.
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Electrical requirements for the major components of the AS/SVE system will
follows:

Equipment Voltage Horsepower Amperage Phase )
Regenerative Vacuum 230 6.4 19 3

Blower

Rotary Vane AS Blower 230 15 41

Solenoid Valves 120 NA 10.5 1
Controls 120 NA 10 1

The electrical distribution system will consist of a 230 volt, 200 amp, three phase, 60
Hertz service provided by the facility through a fusible disconnect. A breaker panel
will be installed to provide 230 volt, three-phase power to the major electrical
components of the system. An additional breaker panel will be installed to provide
230/120 volt, single-phase power for auxiliary and control systems. All electrical
installations will be in accordance with the National Electric Code. The SVE blower,
AS compressor, and control panel box will have the appropriate National Electrical
Manufacturers Association (NEMA) rating in accordance with local building codes and
ordinances. The electrical symbols legend used are shown on Figure E1. An
electrical one-line diagram of the remediation system is provided as Figure E2.

4.3 System Controls

The AS/SVE system will contain associated safety features to protect the equipment
and surroundings. The system will be designed to operate up to 24 hours per day,
365 days per year, except for planned periodic maintenance shutdowns. The AS/SVE
system will be equipped with a telemetry system which will provide notification of any
system alarm condition and/or system shut down. In the event of a transient power
failure, the telemetry system will allow remote system restart.

The air/water separator unit will be equipped with high level, low level, and high-high-
level stainless steel conductivity probes. The probes will be installed in a stilling well
located on the side of the air/water separator vessel. The purpose of the stilling well
is to damper the effects of turbulence caused by vacuum on the control surfaces. The
air/water separator control logic will function in the following manner. When the
extracted water level in the air/water separator reaches the high-level conductivity
probe, a timer relay will be activated. The timer relay will turn off the SVE blower and
the AS blower for a predetermined amount of time. With the reduction in vacuum, a
flapper valve will open at the bottom of the vessel and allow the condensed soil
moisture to gravity discharge to an air sparge well. At the end of the timer sequence,
the AS/SVE system will restart and normal operations will commence.

Air pressure switches will be installed in the air sparge system manifold. The
pressure switches will monitor the discharge pressure from the air sparge blower.
The switches will be set for a low pressure condition and a high pressure condition. In
the event that the maximum air pressure is exceeded or the minimum air pressure is
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not met, the system will be shut down. The pressure switch controls will include a
timer. To eliminate the effects of transient pressure conditions, the system wil
down only if the maximum or minimum pressure condition is maintained throughgut
the entire programmed timed interval. For example, a high air pressure conditio
must be maintained for the duration of the timed interval (usually 30 seconds) to
trigger the high pressure alarm.

A mechanical, spring operated, high vacuum pressure relief valve will be installed at
the influent of the SVE vacuum blower. The vacuum relief valve will be adjustable. In
the event the blower vacuum exceeds the relief valve preset maximum condition
requirement, the valve will open to the atmosphere reducing the vacuum. The
vacuum relief valve will be monitored by the telemetry unit and an alarm message will
be sent when the relief valve is opened.

The motors for the air sparge compressor and the vacuum blower will be protected
using thermal overioads on the motor starters. The thermal overloads will turn off the
motors when preset amperage is exceeded. In the event of an amperage
exceedance, the AS/SVE system will be completely shut down. The telemetry system
will send out information concerning the shut down. For this condition the system
restart will have to be performed manually. The details of the system controls are
provided in the electrical one-line diagram provided as Figure E2.

The air treatment components will be housed in the northwest portion of the firewater
tank building along with the AS, SVE, and air/water separator equipment. A poured
concrete floor will be constructed over the existing pea gravel floor in this part of the
building. The building has exterior metal walls set on a concrete foundation wall. The
water tank building has access directly to the south alley via double doors. Additional
details of the equipment layout are provided on Figure M1.
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5.0 OUTSIDE CONTAINER STORAGE AREA GROUNDWATER
ATTENUATION ENHANCEMENT AND SOIL EXCAVATION

A work plan entitled Final Outside Container Storage Area Source Material Mass
Reduction Work Plan was developed based on comprehensive soil sampling
completed in the OSA during the PDI activities. This document was originally
prepared and submitted to the USEPA and IEPA by Stantec in April 2005. In July
2005, comments were addressed and the work plan was approved with modification
in a USEPA letter dated August 2005. An updated final work plan incorporating the
USEPA comments and the August 2005 requested modifications was submitted as
part of the Remedial Design in July 2006. Additional comments from the USEPA and
IEPA have been incorporated into the work plan, which is provided in Appendix G.
The work plan includes a discussion of the history, objectives, and rationale for the
following activities: natural attenuation enhancement; well abandonment; soil
excavation; offsite hazardous waste disposal; excavation backfill; and clay cap
construction. A brief overview of each of these activities is provided below.

5.1 Natural Attenuation Enhancement

A Regenesis® product, Hydrogen Release Compound Extended Release Formula
(HRC-X), will be introduced into the groundwater underlying the OSA through the
screened portion of the existing access points (wells). HRC-X is a glycerol polylactate
product which slowly releases lactate stimulating microbes to generate hydrogen into
groundwater for an extended period of time and creating sufficiently anaerobic
conditions to facilitate the biodegradation of CVOCs. Additional details regarding the
use of the product are provided in Section 3.0 of Appendix G.

5.2 Well Abandonment

The 18 existing wells in the OSA will be abandoned in accordance with the lllinois
Water Well Construction Code Section 920.120, after the HRC-X placement, in
preparation for the excavation activities. The soil vapor extraction, air sparge,
vacuum monitoring, and air sparge monitoring wells or points with a depth greater
than five feet will be properly abandoned by filling the well with a cement bentonite
slurry installed via tremie pipe to a depth of four feet bgs. The near ground surface
portion of the well risers will be removed in connection with the OSA excavation
activities. The shallow wells (five feet or less in depth) will be completely removed as
part of the excavation activities.

53 Soil Excavation Activities

Excavation in the OSA is planned to extend across the entire area (65 feet by 50 feet)
to the target depths (four to six feet) identified during the PDI and other investigations.
The clean surface pea gravel overlying the concrete pad will be stockpiled and
reused. The concrete, impacted underlying gravel, and silty clay soil in the area will
be excavated. The estimated volume of impacted material to be removed is 550
cubic yards or approximately 850 tons of material. The excavated material will be
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placed in lined container boxes with tarps or loaded directly in trucks with line
and tarps.

The planned excavation area is bounded immediately to the west by a public sidewa
and right of way which contains utilities, to the south by a local spur line of the lliinois
Central Railroad, to the east by a grass and landscaped area, and to the north by an
asphalt access road to the HS employee parking lot. Access in the form of a right of
entry from the lliinois Central Railroad will need to be obtained as a portion of this
area is leased. Prior to commencing the work, a public utility locate via the JULIE one
call system will be made as well as a private utility locate for onsite utilities.

Additional details regarding the waste characterization, health and safety
considerations, utility line location, soil excavation and loading, soil transportation,
decontamination procedures, and excavation sampling are provided in Section 3.0 of
Appendix G.

54 Offsite Hazardous Waste Disposal

The waste will be shipped to a HS approved hazardous waste disposal facility. After
preliminary disposal facility evaluation and selection, and approval by the facility for
acceptance of the waste, the material will be transported, treated as necessary, and
disposed Documentation of the facility approval and receipt of the waste will be
provided to the USEPA and IEPA.

5.5 Excavation Backfill

Clean backfill from a documented local source will be used. At a minimum, the top
three feet of fill will be a clay soil. The timing and manner of backfill placement will be
dictated by the actual conditions at the time of the excavation. Considerations will
include backfill source material availability, inspection scheduling, excavation stability,
and safety. If existing infrastructure or utilities are considered vulnerable, backfill
placement will be completed immediately following the excavation and sampling
activities. Additional details regarding the excavation backfill are provided in Section
3.0 of Appendix G.

5.6 Clay Cap Construction

As previously discussed, at a minimum, the top three feet of backfill material will be
clay soil. The soil will be placed in one foot lifts over the excavated area and
compacted with the excavating equipment. The area will then be top dressed with
suitable topsoil and seeded with grass to minimize erosion and for aesthetic
purposes. There is minimal to no slope in this area, therefore additional erosion
protection measures are not necessary. Additional details regarding the cap
construction are provided in Section 3.0 of Appendix G. A cross section of the clay
cap engineered barrier is provided as Figure Y7.
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5.7 Loading Dock Soil Remediation

Soil in the vicinity of borings S12 and SMW-15 will be addressed through
investigations to assess the extent of impact in these areas (see Section 6 for furth
details). Based on current data, the remedial activities will consist of limited
excavation, pending final delineation. Soil removal in the area may require
abandonment of monitoring well SMW-15. This area is presently paved with asphalt.
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6.0 SWMU AND GROUNDWATER SOURCE AREA INVESTIGATION

6.1 Introduction

This section presents the approach for completing required sampling as part of the
RA process at the facility.

The HS Property manufactures extremely high precision aerospace/aeronautical parts
and its sizeable manufacturing processes have so far precluded a more complete
assessment of contaminant sources, including Solid Waste Management Units
(SWMUs) and areas of concern (AOC), within the buiiding footprint. However, access
will become available over time to address closure of certain SWMUs and leaking
underground storage tanks (LUST Incident area) discovered in 2000. HS will use the
RA process to provide the framework for the inspection and investigation of these
areas which were identified under Section Il.I. of the SOW, as they cease operations
and become accessible. SWMUs not identified in the SOW will be addressed through
the Resource Conservation and Recovery Act (RCRA) process with the USEPA
RCRA Group. If any of these SWMUs are deemed to adversely affect groundwater,
HS may propose to add these SWMUs to the Remedial Action activities, if
appropriate.

The goals of the SWMU and groundwater source area investigation are to:
e Comply with EPA and IEPA corrective measures directives;
¢ Refine the site geologic model for the vadose zone;

e Implement a consistent investigation strategy that can be applied to different
areas of the facility to facilitate characterization and regulatory review;

e Characterize contamination present at SWMUs, AOCs, and previously
unidentified impacted locations for use in remedial design activities; and,

o Obtain data that meets quality assurance/quality control (QA/QC) objectives,
is defensible, and will meet regulatory requirements for closure.

The objectives intended to help achieve these investigation goals are to:

e Investigate selected SWMUs and AOCs in accordance with the CD, the SOW,
and RCRA requirements (as applicable);

e Assess conditions in a strategic and unbiased manner at other locations to

obtain geological information and identify potential sources of impact to soil or
groundwater; and,
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e Obtain sufficient data to assess the extent of impact and constitu
concern in a treatment area(s) so that supplementary remedial technol
may be designed and implemented as necessary.

ts of

6.2 Selection and Optimization of Sampling Strategy

The basis for the sampling strategy described in this section is the investigation of soil
conditions at both biased and unbiased locations within the facility, to determine the
presence, magnitude, and extent of impacts associated with historical facility
operations that may be designated as source areas.

The data obtained will allow HS to identify which areas may need further investigation
and/or remediated to address RA requirements, if any. The sampling strategy set
forth in this document is based on several sources, including:

1) Industry standard approaches for waste characterization and assessment
sampling designs:

. ASTM D 6311-98 (Generation of Environmental Data Related to Waste
Management Activities: Selection and Optimization of Sampling
Design); and

o ASTM E 1903-97 (Guide for Environmental Site Assessments, Phase |l

Environmental Site Assessment Process).
2) USEPA guidance:

. EPA QA/G-58 (Guidance on Choosing a Sampling Design for
Environmental Data Collection, 2002); and

. Superfund Program Representative Sampling Guidance, 1995.
3) |EPA guidance:

) Guidance for Preparing RCRA Closure Plans, IEPA, 2003.
These sources were used to develop a comprehensive sampling strategy in
conjunction with site knowledge and data previously generated at the facility. The
sampling strategy presented is based on an iterative process of selecting and
evaluating designs to determine the most resource-effective means that also meets
the project goals and objectives.
6.3 Determination of Systematic Sampling Grid Parameters
in order to determine a simple, defensible grid based approach for conducting the

unbiased, systematic sampling during the RA investigation, Stantec utilized the
statistical software Visual Sample Plan (VSP version 4.6, 2008 Battelle Memorial
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Institute). This software utilizes statistical and mathematical algorithms to optimize
the relative position of sampling locations and is recommended in US EPA sam I|ng
design guidance (US EPA, 2002). Site specific inputs were included in the model
the following described scenario selected as a defensible sampling design f
screening an area of the Site that remains largely uninvestigated. This area in the
southwest portion of Plant 1 included manufacturing operations that could potentially
have historically experienced a release.

The primary objective of the sampling design is to detect with a specified probability
the presence of a “hotspot” (local area of elevated concentration) of a specified size
and shape. The approach requires systematic grid sampling with a random start
point.

The algorithm used in VSP to calculate the grid size is attributed to Singer and
Wickman (Singer 1972, 1975 and PNNL-13450). Inputs to the model include the size,
shape and orientation of a hotspot, an acceptable probability of not finding a hotspot,
and the desired sampling grid pattern. Sampling budget was not used as a constraint
in consideration of the sampling design, so the cost input served as a placeholder
only.

The inputs to the algorithm that result in the proposed grid size include:

Sampling area is approximately 500 ft by 200 ft, or 100,000 ft?;
Probability of detection is 90 percent;

Grid pattern is triangular;

Shape of hotspot is circular;

Length of hot spot axis is 25 ft; and

Area of hotspot is approximately 1,965 ft°.

The outputs for the proposed sampling design are:

. Size of grid (spacing between samples) is approximately 50 ft;

. Area of grid (triangular areas between points) is approximately 2,180
ft%; and

) Optimum number of samples is 46 to 50.

The model output is provided in Appendix H. It includes a map of the sample
locations so that it may be compared to the actual field implementation upon
completion of RA investigation activities. Note that the program assumes no
constraints in placement of these locations. In reality, there are numerous walls,
some inaccessible areas, and other structures that may alter placement or even
preclude completion of borings in some locations. Locations that are inaccessible will
be modified in the field, if possible, to the nearest reasonable accessible location.

6.4 Soil Sampling and Well Installation Methodology Decision Process

A comparison of potential soil sampling and well installation methodologies and the
proposed steps involved in characterizing Site soil and groundwater conditions are
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provided in Table 1. The methodology selected for conducting the soil
investigation is direct push with closed piston sampling. Use of a drill rig with hsllow
stem augers (HSA) is proposed as the method for RA groundwater investigation well
installation. These techniques are referred to collectively as Option A.

The four options that were considered are summarized below:

. Option A - Direct push with Closed Piston Sampling for soil and HSA
for groundwater;

. Option B - Membrane Interface Probe (MIP) screening and
confirmatory direct push sampling for soil and HSA for groundwater,

. Option C — HSA for soil and HSA for groundwater; and
. Option D — Sonic drilling for soil and Sonic drilling for groundwater
Option A

Use of direct push with Closed Piston Sampling is considered preferable for soil
investigation at the Site because this technique (also referred to as discrete sampling,
and described in more detail below) reduces the risk of collecting sloughed or
collapsed side wall materials during sampling, a risk inherent and significantly greater
with some other technologies when working in unstable sand geology such as that
existing at the Site. The approximate investigation duration with each option is
comparable, but Options B, C and D were all considered to have disadvantages
compared to Option A. These disadvantages are discussed below.

Option B

Both the MIP and the standard direct push technologies are susceptible to
encountering refusal, and standard direct push allows caving of the unstable sand
soils within borings. Though MIP could provide an efficient initial screening of the
unbiased grid sampling locations, the lack of contaminant specific laboratory data
from all locations would result in a less complete site model than that of the other
technologies.

Option C

Use of HSA for all investigatory efforts would be slower and more expensive than
Option A. Part of the greater expense would be attributed to a much greater volume
of generated waste that would require handling and disposal. '

Option D

Relatively few contractors perform Sonic drilling, so mobilization is expensive based
on proximity to providers. Therefore, separate investigation phases would need to be
combined to be cost effective, which could prevent adequate data reduction
necessary to effectively scope subsequent investigation phases. Greater waste
handling and disposal is another disadvantage of this Option in comparison with
Option A.
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6.5 Direct Push with Closed Piston Sampling

The screening phase (unbiased borings) and characterization phase (biased boring
of environmental testing at the facility will be completed using direct push equipment.
Cores will be collected continuously for soil description, photoionization detector (PID)
screening, and sample collection for laboratory analysis. The cores will be collected
using a Geoprobe* Macro-Core* Sampler and a piston rod point assembly (or
equivalent). As noted above, this technique can prevent the mistaken collection of
unrepresentative samples from higher elevation sloughed or collapsed side wall
material.

With this “closed piston sampling” approach, the sampler is equipped with a piston rod
point assembly. Inner extension rods are inserted continually through the probe rod
string until reaching the desired sampling depth. This maintains pressure on the
piston point and allows the sampler to be advanced to the top of the next sampling
interval without collecting slough on the way down.

When the desired depth is reached, no additional inner extension rod is added to the
rod string. The rod string is driven into the subsurface to fill the sampler with soil as
the piston point is pushed up, since pressure is no longer being applied to it. The
point assembly is then retrieved from the sampler along with its liner and the soil core.
A “core catcher” Is typically used when working with non-cohesive soils to prevent
loose soils from falling from the bottom of the sampler.

6.6  Selection of Boring Locations

A combination of both biased and unbiased (systematic grid) sampling locations are
proposed.

6.6.1 Biased Sampling Locations

Biased sampling locations have been selected based on professional judgment
considering the prior use history of the property. They include SWMU and AOC
locations noted in the Declaration for Record of Decision (“the ROD", dated May
2002) as well as other documented SWMU and AOC locations with the potential for
CVOC impact. Employee interviews, maps, aerial photos and other historic
documents were reviewed to ground-truth the judgments made.

The biased locations also include two groundwater monitoring wells, which will be
installed immediately upgradient of the facility, to the west and east of existing
monitoring well SMW-19 in the north alley of Plant 1. Periodic evaluation of
concentrations of COCs identified in upgradient wells will be performed as part of the
site groundwater monitoring activities (see Section 8 for further details). The
proposed biased locations are shown on Figure 1.

The selected biased sampling locations are intended to:
1) Address SWMUs and AOCs that could not previously be investigated

due to ongoing site operations in the building;
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2) Characterize conditions at the SWMUs and AOCs, as identified \from
prior use history;

3) Address the goal of compliance with corrective measures directives;

4) Provide sufficient data population and quality to assess remediation
needs and evaluate risk; and

5) Identify the potential migration of COCs in groundwater from other
areas immediately upgradient to the facility.

6.6.2 Unbiased Sampling Locations

There is potential that some areas of unknown historic impact could be missed by a
solely biased investigation approach because there were likely numerous
manufacturing related activities across the entire area over the years and it is not
practical to investigate every conceivable location. Therefore a systematic
investigation will be conducted, which will be targeted to identify areas of the Facility
that could be missed by biased sampling only. These areas of unknown potential
impact may be related to general site use and have no identified specific source
location, but could have contributed to impacts observed in soil or groundwater.
These areas may be considered "non-point" sources of impact.

A uniform grid size of 50 feet is required to identify a circular hotspot of 25 feet in
diameter, as previously discussed. The systematic sampling locations will be
identified from a 50-foot triangular grid beginning at a random location near the
southwest corner of the Plant 1 facility. Sampling was considered unwarranted for
areas where prior manufacturing operations have not historically occurred. The
proposed unbiased boring locations are shown on Figure 2.

The selected systematic grid sampling locations are intended to:
1) Further characterize site conditions;

2) Provide the required data to develop a definitive/concise site geologic
model for the vadose zone; and

3) Provide a quantifiable degree of certainty of not missing "hot spots" that
might exist aside from the potential point source SWMUs and AOCs
identified from prior use history.

6.7  Selection of Soil Samples for Laboratory Analysis

Existing structures or equipment may alter placement or preclude completion of some
borings. Locations that are inaccessible will be modified in the field to the nearest
reasonable accessible location, if possible. If reasonable or necessary, an unbiased
boring location may be substituted for one or more of the biased borings in the 2000
LUST Area.
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Environmental soil sampling will consist of both screening level field-based analyses
and analytical laboratory samples. Soil at all locations (biased and systematic) wil
physically sampled and logged to termination depth. Borings will be completed to th
first encountered groundwater (approximately 30 to 35 feet bgs).

All soil samples will be evaluated based on a field screening process consisting of PID
measurements and visual and olfactory observations. The field screening selection
criteria for submittal of samples for chemical analysis are as follows for the biased and
unbiased systematic sampling.

A minimum of three (3) soil samples will be submitted from each boring location for
laboratory analysis. Analytical samples will be selected based on field screening
criteria, potential risk evaluation needs, and development of a complete site model.
Accordingly, one sample will be collected from above 10 feet bgs at each boring
location to assess the condition of the anticipated upper clay layer, one sample will be
collected near the capillary fringe, and one additional sample will be collected from
each boring based on soil screening, visual and/or olfactory indications of impact or
other pertinent observations. If warranted, additional soil samples may be collected to
adequately characterize the contaminant distribution.

Quality control (QC) samples will be collected as part of the sampling effort. Field QC
samples will be submitted as separate samples to the laboratory and be reported
accordingly.  Trip blanks, rinsate/equipment blanks, matrix spike, matrix spike
duplicates, and field duplicates will be collected during this investigation. Additional
information regarding the preparation and frequency of these samples will be provided
in the Quality Assurance Project Plan (QAPP).

The extent and distribution of COCs in soil will be characterized by analysis of VOCs
via Method 8260B. The VOC samples will be collected in accordance with Method
5035 with a syringe sampler, and extruded into 40-ml glass vials preserved with
methanol and sodium bisulfate provided by the laboratory. Additional details will be
provided in the Field Sampling Plan (FSP) and the QAPP.

The physical parameters total organic carbon (TOC), porosity, grain size analysis and
hydraulic conductivity will also be collected as required for use in future remedial
design activities.

In addition to QA/QC performed by the laboratory on the generated data, Stantec will
complete an independent QA/QC review of the laboratory data. A percentage of the
data will undergo Level 4 data validation procedures. Additional details will be
provided in the QAPP.

Field screening measurements, visual observations, and concentrations of COCs in
the samples as indicated by the laboratory results will be used to assess the potential
presence of dense non-aqueous phase liquids.

6.8  Groundwater Source Area Investigation
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6.8.1 Systematic Grid Boring Groundwater Sampling

A groundwater screening investigation will be conducted concurrent with the unbiased
soil sampling investigation for the purpose of characterizing the general distribution
dissolved phase contaminants in groundwater and guiding the installation of longer
term groundwater monitoring points.

Upon completion of soil sampling at each of the unbiased soil sampling locations, a
slotted metal rod will be advanced up to five feet deeper into the water-bearing sands
for the purpose of groundwater sample collection. Screening samples will be
collected of the groundwater that enters the slotted pipe using tubing and a pump or
small diameter bailer. The proposed unbiased boring locations are shown on Figure
2. Groundwater samples will be collected in 40-ml glass vials provided by the
laboratory, and analyzed for VOCs via method 8260B.

The QA/QC sample collection and data review will be similar to that of the soil
sampling effort. Additional details will be provided in the QAPP.

The groundwater data obtained will be used to assess the need for augmentation of
the approved AS/SVE system to address additional groundwater source areas (if
present) observed during the systematic grid sampling.

6.8.2 Monitoring Well Installation

As part of the groundwater source area investigation, monitoring wells will be installed
in a series of transects perpendicular to the general groundwater flow direction. Up to
12 monitoring wells will be installed in the southwest portion of the site in order to
obtain data documenting current conditions and to observe changes in conditions
over time as remedial efforts progress. The results of the systematic grid boring
groundwater sampling will be used to determine the appropriate number and locations
of the monitoring wells. Additional monitoring wells may also be installed in other
strategic locations as determined by results of the soil investigation.

The wells will be installed using hollow-stem augers. Soil cores will be collected
continuously for logging purposes using split-spoon samplers. Soil screening will be
conducted during split-spoon core collection, and samples will be collected for
laboratory analysis if conditions suggest additional soil data from any of the well
locations would be beneficial.

The wells will be installed to a depth of approximately 45 feet bgs, and will include 15-
foot screens. The wells will be constructed of polyvinyl chloride (PVC) materials,
which are considered appropriate for use in monitoring CVOCs in the absence of free
product. This standard may be reassessed if results of groundwater sampling
analysis from the unbiased boring locations in the area suggest the need for stainless
steel materials to avoid incompatibility issues.

Two groundwater monitoring wells will also be installed upgradient of the facility, to

the west and east of current monitoring well SMW-19 in the alley north of Plant 1.
These wells will also be installed using hollow-stem augers, but cores will not be
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collected for logging purposes or for soil sampling. Limited soil logging and screening
will be conducted on the cuttings generated from the wells installations. The wel
be constructed of PVC materials to a depth of 45 feet bgs.

6.9 Sampling Equipment Decontamination and Waste Disposal

All down-hole drilling equipment will be steam-cleaned prior to initiation of any drilling
activities and between each boring. Reusable sampling tools will be decontaminated
between uses with a potable water and non-phosphate detergent wash followed by a
distilled water rinse. All decontamination fluids will be containerized and retained in a
secure location on-site and properly characterized.

Solid waste will be generated during the course of the RA. Soils will be generated
from boring and monitoring well installation. It will be collected at the
borehole/monitoring well location and placed either in 55-gallon drums or transported
to a lined and covered roll-off box. Soil from the OSA excavation will be considered
as containing listed hazardous waste. Soil from other areas will be evaluated to
determine if the soil is characteristically hazardous.

Liquid waste will be generated from well development, sampling, and decontamination
procedures. Liquid waste will be collected at the monitoring well locations and the
decontamination areas and properly managed, containerized, and stored prior to
disposal. Containers may include, but are not limited to, 55-gallon drums, 110-gallon
polyethylene tote tanks and 550-gallon portable tanks. The liquid wastes, including
those generated from decontamination procedures at the OSA, will be evaluated to
determine if they are characteristically hazardous.
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7.0 SUPPLEMENTAL REMEDIATION

71 Remedial Action Process Flow Diagram

A “Remedial Action Process Flow Diagram” (RAPFD, see Figure 3) was developed
cooperatively with all parties during the CD and SOW discussions. This document
was approved by USEPA and IEPA for use at the HS Property. This diagram
captures the agreements and intent of the discussions with regard to the
implementation of Remedial Action, and the use of alternative measures and the
attainment of Performance Standards.

The approved RAPFD describes the process for the continued operation of the
System until HS either proposes, based on “objective analysis” (the phrase “objective
analysis” includes sampling data, and discounts any background groundwater
conditions which may be under, in or reasonably predicted to enter under the HS
Property, and may include but not be limited to modeling, and/or a risk assessment for
analysis of groundwater impacts) that Alternate Cleanup Levels (ACLs) will be met at
the GMZ boundary subject to the approval of USEPA ,after an opportunity for review
and comment by IEPA,; or, makes a technical impracticability demonstration, and said
demonstration is accepted by USEPA, after an opportunity for review and comment
by IEPA. Below is a narrative of the anticipated steps required in this approved
RAPFD process.

If, after implementation of the RA, HS achieves consistent and repeated asymptotic
sampling results (e.g., soil vapor results from the AS/SVE System; contaminant
removal and/or degradation rates achieved from an approved alternative measure)
while active remediation (e.g., in the case of SVE/AS operating systems at various
pulse rates) at the source area is ongoing, then HS may perform an objective
analysis.

. If the objective analysis indicates concentrations in soil (or leachate)
will be at or below (ACLs) at the GMZ boundary, then HS may submit a
Shutdown/Monitoring Workplan (Workplan) for the source area(s).
This Workplan may include a proposal for Ilimited field
investigations/data collection and an evaluation of existing
groundwater, soil, and soil vapor extraction data. If this evaluation and
subsequent monitoring confirms that criteria will be met (e.g., ACLs at
HS boundary), then HS may petition USEPA after an opportunity for
review and comment by IEPA to shut down appropriate system(s).

o If this evaluation and subsequent monitoring confirms that criteria will
not be met (e.g., exceedances of ACL at HS boundary) then the
remedial action shall continue and be re-evaluated through the RAPFD
process.

. If this evaluation and subsequent monitoring confirms that criteria will
be met (e.g., ACLs met at HS boundary), then HS may petition to shut
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down appropriate system(s). Limited monitoring may continug _for a
specified period as approved by USEPA after an opportunity for reyi
and comment by IEPA.

° If the objective analysis indicates concentrations in soil (or leachate)
will not be at or below the ACLs at the GMZ boundary, then HS shall
evaluate and propose Alternative Measure(s). [If implemented, the
sampling results of the Alternative Measures shall continue to be
evaluated under an objective analysis process described above and in
the approved RAPFD process.

If, after implementation of the Remedial Action, HS does not achieve repeated and
consistent asymptotic sampling results, and an objective analysis of sampling data
shows:

o no adverse impact to groundwater and  subsequent
investigation/monitoring confirms that concentrations in soil or leachate
will be at or below the ACL at the GMZ boundary, then HS may petition
USEPA, after an opportunity for review and comment by IEPA, to shut
down appropriate system(s); and

. an adverse impact to groundwater, then HS shall evaluate and propose
Alternative Measure(s). The sampling results from implementation of
the Alternative Measure(s) shall be re-evaluated under an objective
analysis process described above and in the approved RAPFD
process.

7.2 Alternative Remedial Measures
Alternative measures may be proposed by HS:

° to supplement and/or be undertaken in lieu of the active remedial
measures in a source area;

. to implement additional corrective action; or

° to address additional contamination identified at the HS Property (e.g.,
as described in Section Il.I. of the SOW) in a source area as described
more specifically below.

Any alternative measure would be proposed in accordance with criteria set forth
under 35 lllinois Administrative Code (35 IAC) 620.410 (Groundwater Quality
Standards for Class I: Potable Resource Groundwater), and 35 IAC 620.450(a)(4)(B)
(Alternative Groundwater Quality Standards) as allowed and as applicable. Any
proposed alternative measure shall be implemented only as approved by the USEPA,
after an opportunity for review and comment by IEPA, through an Explanation of
Significant Differences (ESD) or a Nonsignificant or Minor Change to the ROD (i.e.,
not constituting a fundamental change to the ROD or the selected remedy) (USEPA
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document 540-R-98-031, July 1999) or by less formal approval, as appropriate, to
achieve the Performance Standards at such source area. Alternative measures
include, for example, implementing or varying the pulsing of a remediation syst
utilizing chemical and/or biological enhancements, utilizing nitrogen and/or oth
reducing agents, performing electrical resistive heating, implementing one or more
ICs, and/or installing/maintaining one or more engineered controls.

Based on the findings of the investigations discussed in Section 6 above, HS will
conduct an objective technical evaluation to determine the most appropriate
alternative measures in order to meet the Performance Standards at such newly
discovered source area(s). HS will implement any such alternative measure
approved by the USEPA after opportunity for review and comment by IEPA until the
Performance Standards as described in Section 7.1 above have been met at such
source area(s). HS may alternately propose, subject to the approval of USEPA, after
opportunity for review and comment by IEPA, to utilize and maintain a remaining
structure as an engineered control (appropriately supported by one or more
institutional controls, and/or a risk assessment as may be required by USEPA, after
opportunity for review and comment by IEPA, or at the voluntary election of HS
indicating no unreasonable risk to human health or the environment) to allow residual
impacts to remain in place without the need for active remediation measures.

In implementing required alternative measures based on investigation results, HS will
coordinate, where possible, with the other source control activities underway at the
Hamilton Sundstrand Property, such as those governing underground storage tanks
and former waste storage areas, to minimize interference with remedial activities in
place.
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8.0 GROUNDWATER ASSESSMENT

8.1 Upgradient Conditions

It is important to note that impacted groundwater has been migrating onto the HS
Plant #1 Facility from the SER site, and will continue to do so for an extended period
of time as Areas 4, 7 and 11 are upgradient of the Facility.

The analytical results from immediately upgradient monitoring wells screened in the
upper portion of the aquifer at the first encountered groundwater interface (30 to 35
feet bgs) indicate that elevated concentrations of COCs are present. These wells are
SMW-1, SMW-2, SMW-3, MW-3FGA, MW-7FGA, MW-202, and MW203. The
following constituents were detected in upgradient monitoring wells in the upper
portion of the aquifer during the PDI activities:

1,1-DCA;

1,1-DCE;

1,2-DCE;

PCE;

1,1,1-TCA;

TCE;

methylene chloride;
chloroform; and
DRO/JP-4.

In addition, the analytical results from the immediately upgradient monitoring wells in
the intermediate (80 to 100 feet bgs, SMW-11R and SMW-13) and deep (120 to 140
feet bgs, SMW-12 and SMW-14) aquifer depth indicate that elevated concentrations
of COCs are also present. The following constituents were detected in wells
upgradient of the HS facility in the intermediate portion of the aquifer. 1,1-DCA; 1,2
DCE; PCE; 1,1,1-TCA; TCE; acetone; carbon tetrachloride; and chloroform. The
following constituents were detected in wells immediately upgradient of the HS facility
operations in the deep portion of the aquifer during the PDI activities: 1,1-DCA; 1,1-
DCE; 1,2-DCE; PCE; 1,1,1-TCA; and TCE. The following chemicals have been
detected in immediately upgradient wells at levels above the Class | groundwater
remediation objectives:

e PCE;
¢ chloroform; and
TCE.

Under the terms of the CD, HS is responsible for conditions originating from releases
from its Facility operations, and not those conditions that result from migration of
COCs onto the Facility from sources known or unknown. This includes the long term
fate and transport of COCs from other source areas.

Groundwater conditions upgradient of the HS Plant #1 Facility will be evaluated as
part of the RA activities. The identified upgradient wells of the Area 9/10 groundwater
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monitoring well network include but are not limited to SMW-1, SMW-2, SMW-18, MW-
138, MW203, MW7-FGA and wells from an adjacent source area (Area 11). PeNodic
evaluation of concentrations of COCs identified in immediately upgradient wells wil
performed as part of the GMZ monitoring activities. This evaluation will identify th
potential migration of COCs from other areas to the Facility.

There are a number of other locations within southeast Rockford that contributed
chlorinated volatile organic compounds (cVOCs) into the regional aquifer. Many of
these potential sources were not identified as source areas but were addressed in the
205 year groundwater attenuation and monitoring period associated with the Operable
Unit (OU-2) ROD dated September 29, 1995. Based on this extensive timeframe of
groundwater movement and the fact that the facility and Area 9/10 are located
downgradient or cross gradient from several of the source Areas (Area 4, 7 and 11)
that will be addressed as part of the OU-3 ROD, there is concern associated with
upgradient COC concentrations in groundwater.

Additional offsite, upgradient well information (analytical data and groundwater
elevations) from other properties (including Source Areas 4, 7, and 11) will be
obtained through the Freedom of Information Act (FOIA) as it becomes available or is
voluntarily shared by the Agencies. The data set included in the monitoring program
plus data from other areas will be used to better understand contributions of COCs
onto the Facility.

Over time, impacted groundwater may migrate toward and into Area 9/10 from these
and potentially other locations (as indicated by measurable concentrations of COCs in
upgradient wells and COC concentrations above MCLs at well SMW-19). The results
of the upgradient data may be used to determine the trend analysis of COCs from
offsite sources and negotiate background cleanup objectives for the Facility. Mann-
Kendall analysis may be used as one tool for determining the trend of upgradient
COCs. If upgradient conditions do not appear to be adequately characterized, HS
may propose installation of additional upgradient wells. Models that may be used for
this evaluation include but are not limited to Bioplume lil, Biochlor, Bioscreen, Natural
Attenuation Software (NAS) or Modular 3-D Transport model (MT3D).

8.2  Aquifer Testing

The uppermost aquifer at the Site is the sand and gravel aquifer. The potentiometric
surface level ranged between 30 and 33 feet bgs over the period May 2005 to
February 2007. This level varies somewhat seasonally and appears to mirror the
general rainfall pattern of the area. The average water level depth was approximately
32 feet bgs. The aquifer is greater than 100 feet in thickness at the Site. Recent data
indicates the groundwater flow is to the west-southwest at a gradient of approximately
0.0008 ft/ft (0.6 ft / 715 ft in March 2006) toward the Rock River.

The hydraulic conductivity of the sand aquifer has been estimated to be approximately
1.22 x 10”° cm/sec (CDM, FFS, 2000). The aquifer porosity was assumed to be 0.25
and the gradient 0.0066 ft/ft in the FFS. Using this hydraulic conductivity value and
average porosity with the more recent hydraulic gradient data, it is estimated that the

02072.08r01 RA Work Plan 33



RA SWMU INVESTIGATION WP
SEPTEMBER 2008

HS — AREA 9/10 SER

VERSION 0.1

average linear velocity (also referred to as groundwater seepage velodity) is
approximately 4 feet per year, but may have varied historically.

8.3  Groundwater Management Zone

Establishing a GMZ for the HS Plant #1 facility within Area 9/10 was required as part
of the Source Control ROD activities for OU-3 (May 2002) and as part of the RD
activities. On May 16, 2008, IEPA approved the Revised Groundwater Management
Zone Application Remedial Design Area 9/10 and its associated Addendum dated
March 31, 2008.

Per 35 lilinois Administrative Code (IAC) Part 620.250, for a GMZ to be established,
the groundwater within the proposed GMZ must be managed to mitigate impairment
caused by the release of contaminants from a site. Source removal actions to prevent
additional contamination from reaching groundwater must occur along with
groundwater management. Groundwater management to mitigate impairment can use
various combinations of technology. These include techniques such as groundwater
removal and in-situ treatment. However, any action must improve the quality of
groundwater caused by the release of contaminants from the site.

The GMZ was proposed for the groundwater potential source areas identified at the
facility which to date include the following:

+  Outside Container Storage Area;
e« 2000 LUST incident #20001409; and
+  East South Alley — JP-4.

The GMZ will be modified, updated, and periodically reevaluated (as appropriate) to
apply to any additional areas of impact identified at the facility by future investigation
activities.

The GMZ is composed of two areas, GMZ 1 and GMZ 2, separated by the lllinois
Central Railroad property. The overall horizontal extent of the GMZ is approximately
1235 feet east to west and 530 feet north to south on the western portion of the facility
and 350 feet north to south on the eastern portion of the Site. The GMZ extends to a
depth of approximately 45 feet bgs, to the elevation of 685 feet above mean sea level.
The average depth to water over the period of May 2005 to February 2007 was
approximately 32 feet. The horizontal and vertical extent of the GMZ is shown on
Figures 4 through 7. The GMZ and air sparge wells cross section, which shows the
placement of the air sparge wells with respect to the vertical limit of the GMZ, is
provided as Figure 8.

The GMZ monitoring network will consist of thirteen (13) wells. These will include
nine (9) existing wells and four wells to be installed. Existing wells SMW-1, SMW-2,
SMW-19, MW203, and MW7-FGA will be on the upgradient side of the GMZ and
existing wells SMW-4, SMW-8, SMW-20 and SMW-21 and the four (4) new wells
(GMZ-1 through GMZ-4) will be on the downgradient side. These new wells will be
installed as part of the RA activities. The locations of the existing and new GMZ
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monitoring wells are shown on Figure 7. Each of these wells has or will ha
foot long screen that will be set from approximately 30 feet to 45 feet bgs.

8.4 Upgradient and Background Wells

Two immediately upgradient wells are also proposed as part of the RA Phase |
Investigation activities (Figure 1). These wells will be sampled for VOCs only after
installation. Additional upgradient wells may also be proposed and added in the
future. The monitoring frequency and parameters of interest of the two planned wells,
and other wells that may be added, will be proposed after evaluation of the initial
laboratory analytical results and reevaluated periodically.

8.5 Groundwater Monitoring

The details of the groundwater monitoring to be performed at the facility are specified
in the Groundwater Monitoring Plan, which is provided in Appendix |, and in the RA
Field Sampling Plan (FSP) to be submitted. The frequency of groundwater monitoring
is also discussed in the Groundwater Monitoring Plan.

The sampling protocols to be used during the RA will include low flow sampling of
monitoring wells for the first eight quarters. Low flow sampling will limit the amount of
purge water requiring disposal during the two year quarterly sampling program. It will
also limit the potential for interferences related to turbidity. The sampling equipment
used in conjunction with low flow sampling will be positioned at approximately the
mid-point of the screened interval of the monitoring wells.

Groundwater parameters consisting of temperature, pH, and specific conductivity will
be monitored to confirm these parameters have stabilized prior to sampling. These
protocols will be used unless an alternate method is approved by USEPA, in
consultation with [EPA.

Chemical groundwater samples will be collected in 40-ml glass vials provided by the
laboratory, and analyzed for VOCs via method 8260B.

Monitored natural attenuation (MNA) parameters will also be collected in order to
establish baseline conditions for use in future evaluations. Field parameters will
include dissolved oxygen (DO), oxygen reduction potential (ORP) and ferrous iron
(using HACH Kit).

Laboratory parameters will include alkalinity, nitrate/nitrite, sulfate, sulfite/sulfide,
TOC, and methane, ethane, ethene, and hydrogen (if the site has a carbon source
that will drive conditions to a sufficient reducing state to generate these gases).
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9.0 INSTITUTIONAL CONTROLS

Within 10 days after USEPA approval of the Institutional Control (IC) Notice, HS
execute and record the Notice with the Winnebago County Recorder of Dee
(Appendix E of the CD). The Notice shall inform the public that the HS Property within
Source Area 9/10 is part of an NPL Site that contains source contamination and
contaminated groundwater, that USEPA selected a remedy for the NPL Site on June
11, 2002, and that HS has entered into a CD requiring implementation of the RA as
well as certain land and groundwater restrictions to maintain the integrity and
protectiveness of the remedy. ICs are those non-engineered instruments, such as
administrative and/or legal controls, that help minimize the potential for human
exposure to contamination and/or protect the integrity of a remedy by limiting land or
resource use. These controls are also imposed on the title of the property to ensure
that specific requirements and prohibitions are clearly identified to current and future
owners.

Thereafter, HS will implement the ICs defined in the USEPA-approved 100% RD,
Institutional Control Implementation and Assurance Plan, and/or Operation and
Maintenance (O & M) Work Plan as required by the ROD, the CD, or the SOW. AnIC
will be imposed for the OSA cap (and if necessary for the loading dock area).

Several different types of institutional controls will be imposed on the property. These
will consist of a groundwater use restriction, which will be developed in conjunction
with the establishment of a groundwater management zone, a commercial/industrial
land use restriction, and the designation of an engineered barrier. The IEPA Model
Environmental Land Use Control form is provided as a reference document in
Appendix J. The deed restrictions are anticipated to contain substantially similar
information.

9.1 Groundwater Use Restriction and Groundwater Management Zone
Development

A groundwater use restriction will be imposed on the deed for the Plant #1 facility.
The restriction will prohibit the use of groundwater at the Site as a potable water
source and ensure that any contaminated groundwater removed from the property will
be properly managed and disposed.

HS has established an area-specific GMZ for the HS Property groundwater
contaminant plumes in accordance with the provisions of 35 IAC Part 620. The GMZ
was approved on May 16, 2008 in a letter from |IEPA. Additional GMZ details are
provided in Section 8.3.

9.2 Commercial / Industrial Land Use Restriction

A commercial/industrial land use restriction will be imposed on the deed of the HS
Plant #1 property. This action will prohibit use of the property for residential purposes.
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9.3 Engineered Barrier Designation

The clay cap to be constructed at the ground surface upon completion of the OSA
excavation activities will be designated as an engineered barrier. The barrier will b
identified, and management systems put into place, such that excavation or other
facility operations will provide for the integrity of the clay cap. If excavation is required
in the future within the boundaries of this area, specific safety precautions will need to
be foliowed and the integrity of the cap restored upon completion of those activities.
The condition of the engineered barrier will be periodically inspected and maintained
to restore the condition of the barrier such that the integrity of the barrier can be
certified.

HS may also propose additional engineered barriers (new or existing structures) to
minimize the potential for exposure to contaminants at the facility, subject to the
approval of USEPA, after opportunity for review and comment by IEPA.
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10.0 MINIMIZATION OF IMPACTS

The remedial design has incorporated a number of factors to ensure minimization
impacts to the public and the environment. These include minimizing the public
sensory perception of the remedial activities, reducing the potential for public
nuisance conditions, and reducing the overall energy requirements for the remedial
action construction and operation. In the sections below specific items are listed that
were incorporated into the design.

10.1  Minimized Public Impacts

The AS/SVE and air treatment equipment will be housed in the water tank building
rather than constructing a new building that would require use of additional natural
resources, reduce the open area on the property, and may not be as visually
aesthetic. Sound proofing will be incorporated into the building, as necessary, to
avoid potential noise issues. GAC will be used to reduce air emission levels to below
the 8 Ibs/hour level, which minimizes air quality impacts.

10.2 Minimized Environmental Impacts and Sustainable Design

HS has used a matrix created by lllinois EPA, among other sources, to consider
sustainable site assessment, planning and design, and cleanup practices in
developing the RD and RA. This document, Greener Cleanups Matrix, is presented in
Appendix K.

A number of sustainable design, energy efficiency, and conservation principles that
have been incorporated into the RD and RA remedial design to date or are planned
include but are not limited to:

. Moadification of an existing structure rather than building new;

. Requesting contractors to use recycled materials (where possible and
appropriate);

. Returning SVE condensate water to the subsurface;

® Efficient piping layout, effective piping size specification, and material
selection;

. Evaluation of piping design to minimize friction loss and energy
consumption;

. Implementing a cell approach to the treatment system to reduce

necessary equipment size and associated energy consumption;

. Reuse of excavated trench material as backfill (as possible);
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. Request asphalt to be recycled by contractor; and

o Conducting low-flow groundwater sampling to reduce waste generation
and handling requirements.

As part of an ongoing sustainable design initiative, efforts will be made to identify
other opportunities to reduce the environmental footprint of the RA during its
implementation. HS will continue to monitor developments in the evolving area of
green remediation and will assess new technologies and practices. HS may make
proposals to minimize environmental impacts and apply best practices as practical
with respect to green remediation.
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11.0 PERMITS

11.1  Actions Subject To Permit Requirements

Certain activities to be undertaken in the implementation of the remedial design are
subject to permit requirements. These activities include the following:

. Treatment system equipment area construction within the water tank
building and associated craft work — subject to local permits and
ordinances;

. Asphalt paving work — subject to local permits and ordinances;

. Return of condensate water to the aquifer through an air sparge point —

subject to Class V injection permit requirements;

o Placement of HRC-X into the wells in the OSA - subject to Class V
injection permit requirements;

) Waste disposal operations — subject to permits, permitted contractor
operations, and proper authorization; and

) SVE air emissions — subject to air permit requirements [also subject to
the facility Federally Enforceable State Operating Permit (FESOP)
requirements].

Some of these activities (tfreatment system equipment area construction, asphalt
paving work, return of condensate water to the aquifer, and placement of HRC-X into
OSA wells), though subject to permit requirements, will be completed entirely on-site
and therefore do not require acquisition of permits.

Soil and water from the OSA excavation activities will involve the transportation and
disposal of material offsite. Similarly impacted soil at depth associated with the
installation of the AS/SVE system wili require offsite disposal. There will also be liquid
wastes generated associated with the monitoring well network and periodic
groundwater monitoring activities.

AS/SVE effluent shall be treated via installation of two granular activated carbon
(GAC) units, if necessary. When the GAC units are employed the system monitoring
for capture of VOC contaminants shall provide the basis for determination of their
effectiveness and the necessity for and duration of their continued operation.

Effluent VOC contaminants withdrawn from the aquifer and soils by the operation of
the air sparge and SVE well systems will meet required air permit limits. The vapor
phase treatment system will consist of primary and secondary GAC units plumbed in
series. The secondary carbon unit will act as a back up in the event VOC
breakthrough occurs at the primary unit. The carbon units will be taken off line once
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effluent VOC concentrations no longer exceed permit required conditions. TheNayout
of the GAC units within the treatment building is shown on Figure M1.

11.2 Permits Required

Required permits will be obtained from the appropriate agencies and entities. Waste
disposal operations are subject to permits, permitted contractor operations, and
proper authorization. A permit application will be submitted to the IEPA Division of Air
Pollution Control to address air emissions that will result from operation of the SVE
system. The permit will be issued to HS as an addendum to the facility’'s FESOP.
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12.0 SCHEDULE FOR FIELD INVESTIGATION, RA CONSTRUCTION AN
REPORTING

The target schedule of major RA milestones is provided on Figure 9. The field
investigation activities schedule, discussed in the August 13, 2008 meeting between
US EPA, IEPA, HS and Stantec, is subject to change based on the date of approval of
this RAWP, and on weather conditions. Any such changes can subsequently impact
certain dates such as those of milestone inspections.

SWMU and groundwater source investigation activities are also included in the
schedule. These dates are subject to change based on accessibility of areas for
investigation, which depend in part on the dates of dismantling of certain structures on
the HS property within the Site.
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13.0 SUPPORTING DOCUMENTATION

This RAWP has been prepared to detail the performance of the RA at the facility.
addition to the detailed description of all currently planned remediation and
construction activities (Sections 2-12), the RAWP includes target project schedules for
each major activity and submission of deliverables (Figure 9) to be generated during
the RA. HS is submitting this RAWP in accordance with the timetable set forth in
Section V of the SOW. Supporting documents for this RAWP include the following.

13.1 Construction Quality Assurance Project Plan

The CQAP provides testing procedures and frequency for backfill materials including
imported soil, soil placement, asphalt paving, concrete floor construction, and other
construction activities. It also details the methodology by which the CQAP will be
implemented. The CQAP is provided in Appendix L.

13.2 Health and Safety Plan

The Health and Safety Plan (HASP) for the SER Site has been updated and amended
to incorporate the additional activities to be undertaken for the installation and
construction of the remedial system infrastructure and the operation and maintenance
of the system. The Health and Safety Plan is provided in Appendix M.

13.3 Groundwater Monitoring Plan

The Groundwater Monitoring Plan summarizes the methods by which groundwater
will be monitored over the course of the RA. A description of the different
groundwater monitoring well programs at the facility, the constituents of concern,
hydrogeological setting, and the sampling methods and procedures to be used are
summarized. Procedures for MNA evaluation are proposed and it is noted that MNA
may be discussed with the USEPA and |IEPA once parameters from the monitoring
activities indicate the groundwater plume at the facility is stable or decreasing.
Sampling of upgradient wells is discussed to assess the potential of COCs from other
areas to migrate into the facility. In addition, the Plan details the content and
frequency of reporting of monitoring results. The Groundwater Monitoring Plan is
provided in Appendix I.

13.4 Contingency Plan

The Contingency Plan is designed to aid personnel engaged in the RA to respond
quickly and effectively to accidental releases or emergency situations. Should a
release or emergency situation occur, Stantec will take immediate action to mitigate
the occurrence and will coordinate with appropriate agencies as required. The
primary goal of the Contingency Plan is to provide a framework to limit the potential
damage from a release while assuring the safety of all personnel and others who may
be affected. This Contingency Plan provides a summary of the various remediation
processes from which a release could occur, preventative measures to avoid/contain
a release, the chain of command for addressing a release, corrective actions for
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isolating, containing and remediating a release, and how these activities wi
within the context of the facility’s existing emergency response structure.
Contingency Plan is provided in Appendix N.
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Table 1

Soil Sampling Methodology Comparison, Progression, and Monitoring Well Installation

UTC Hamilton Sundstrand, Plant 1 Facility

Southeast Rockford Groundwater Contamination Superfund Site, Rockford, IL

Stantec

Methodology

Soil Screening

Additional Soil Screening
(Option A only)

Soil Characterization

Soil Remedial Design

Groundwater Characterization

Approximate
Investigation
Duration (days)

Option A

Direct Push w/ Closed Piston Sampling

Complete 50 Direct Push holes at grid nodes
(UNBIASED). Continuous soill sampling

1,500 ft @ 100 ft/day = 15 days

Conduct soil investigation of SWMUs and AOCs listed in ROD using
direct push (10 total BIASED borings assumed for the 5 SWMUs in
ROD).

10 holes x 30 ft = 300 ft/ 100 ft/day = 3 days

Issue - possible refusal

biased holes) will be required for supplemental
purposes

15 holes x 30 ft = 450 ft @ 100 ft/day = 4 5 days

Assumed that 15 holes (25% of 60 inital unbiased and

Install monitoring well transects in impacted and
otherwise strategic areas using a drifl ng and HSAs

Install 10, 45 ft, 2-in diam MWSs with 15 ft screens

MW installation: HSA Issue - passible refusal NA Do soil characterization results necessitate supplementary 28
investigation for extent determination or remedial design purposes? Issue - possible refusal Assumed 2 wells installed per day = § days
Conduct soil investigation of SWMUs and AOCs listed in ROD using
Reduce ECD data Identify most [direct push (10 total BIASED borings assumed for the 5 SWMUSs In
impacted 20% of locations (10 ROD)
locations) Sample at these Assumed that 15 holes (25% of 60 inital unbiased and
Complete 50 MIP holes at grid nodes locations using Direct Push for 10 holes x 30 ft = 300 ft/ 125 ft/day = 2 5 days biased holes) will be required for supplemental
(UNBIASED), collecting ECD data confirmatory analysis purposes Install monitoring well transects in impacted and
Issue - possible refusal otherwise strategic areas using a dnill ng and HSAs
Option B Fifty 30 ft holes @ ~6 holes/day = 8 days Issue - possible refusal Issue - possible caving Assumed 15 holes x 30 ft = 450 ft @ 125 ft/day = 4
Issue - possible caving days Install 10, 45 ft, 2-in diam MWSs with 15 ft screens
MIP and Direct Push Issue - possible refusal Do soil characternization results necessitate supplementary
MW Installation: HSA Issue - no samples for laboratory 10 holes x30ft=300ft=25 investigation for extent determination or remedial design purposes? Issue - possible refusal Assumed 2 wells installed per day = 5 days
days Issue - possible caving 22
Conduct soil investigation of SWMUs and AOCs listed in ROD using
direct push (10 total BIASED borings assumed for the 5 SWMUs in
ROD)
Assumed that 15 holes (25% of 60 mnital unbiased and
Complete 50 HSA borings at grid nodes 10 borings x 30 ft = 300 ft / 90 ft/day = 3 5 days biased holes) will be required for supplemental
(UNBIASED) Continuous soil sampling purposes Install moritoring well transects in impacted and
Option C Issue - slower otherwise strategic areas using a dnll ng and HSAs
1,500 ft @ 90 ft/day = 16 days Issue - volume of cuttings for disposal 15 borings x 30 ft = 450 ft @ 90 f/day = 5 days
HSA with 2" split spoon Install 10, 45 ft, 2-in diam MWs with 15 ft screens
and/or core-barrel sampler Issue - slower Do soil characterzation results necessitate supplementary Issue - slower
MW Installation: HSA Issue - volume of cuttings for disposal NA investigation for extent determination or remedial design purposes? Issue - volume of cuttings for disposal Assumed 2 wells installed per day = 5 days
30
Conduct soil investigation of SWMUs and AOCs listed in ROD using
direct push (10 total BIASED borings assumed for the 5 SWMUs In
ROD) Install monitoring well transects in impacted and
Assumed that 15 holes (25% of 60 inita! unbiased and|otherwise strategic areas using a drill ng and HSAs
Complete 50 Sonic holes at gnd nodes 10 holes x 4 holes/day = 2 5 days biased holes) will be required for supplemental
(UNBIASED) Continuous soll sampling purposes Install 10, 45 ft, 2-in dlam MWs with 15 ft screens
Option D Issue - needs to be done In one mohilization
Fifty 30 ft holes @ ~4 holes/day = 12 days 15 holes x 4 holes/day = 4 days Assumed 2 wells installed per day = 6 days
Sonic Do soil characterization results necessitate supplementary
MW Installations: Sonic Issue - cost NA investigation for extent determination or remedial design purposes? Issue - needs to be done in one mobilization Issue - cost
24

Notes:

MIP = Membrane Interface Probe

ECD = Electron Capture Device

SWMU = Solid Waste Management Unit
AQOC = Area of Concern

HSA = Hollow Stem Auger

MW = Monitoring Well

NA = Not Applicable

13UN 02072 08t01 RAWP

Assumptions/Additional Considerations:

CS Driling estimates 125 ft per day (~4 borings) or slightly more using direct push.

CS Dniling estimates 100 ft per day (3+ borings) using direct push with closed piston sampiing
Stantec expenence estimated 90 ft per day using HSA and spiit spoon and/or core-barrel sampler.
Boart Longyear estimates 4 sonic borings to 30 ft (~120 ft) per day
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